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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and 
method for recording/reproducing optical information 
simultaneously optimizing a distance between two group 
objective lenses and an offset value in focus control. 

SOLUTION: The optical information i r i at*** 

recording/reproducing device is provided with a first 
electromagnetic actuator 1 3, a second electromagnetic 
actuator 15 periodically moving a first lens 12 and a 
second lens 14 in the optical axial direction and a 
position control circuit (42) performing focus control 
drawing at a focus operation time, and adjusting the 
positions of the first lens 12 and the second lens 14 
based on regenerative signals from an optical disk 1 1 on 
both ends of the periodical movement by the first 
electromagnetic actuator 13 and the second 
electromagnetic actuator 15. Thus, the distance between 
the first lens 12 and second lens 14 constituting the two 
group objective lenses and the offset value in the focus 
control are optimized simultaneously. 
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(57) [£ft] 

2:fcJ:tKSg2<D!^Xl 4^^«*-[S](Cjl^pi3iC^til$ 

Il©ti7^fax-?13, g2C«B7^f 
J? 1 l^e>W?f±{t-§-|cS<5V^, IlCl/VXl 2*3 

(4 2) t^ft, 2 8¥#%^vX£«j&1-5|i?icc>u- 

>x i2iS20^xi4i ©ra^sggi t % m&mm 

5. 



1 1 »f<M 




1 4 «2©U>X 



1 

[#ff«*©teS] 

[it**n tssm»o>j&m^mm.&mtsiff>^> 

X£, ±fESglcou->-X£&A/X\ _hEE*ttt*K:S*GJ 
i-S<iS(-IEB£;tx5S[l 2 rou-yXt 2 P**^ 

u^XSr^Lr*«*»e>3tK'-ASrflHWU. JhEEfttt 
fffc*flmtrW»*fcM:W£-*-S**tf y 9 7 yftt 

±E3tf ^ 7 y ^S:^t5±EI 1 C uvX, a 
tf±f2i!2<DU>X<7>5*,^#< 1 1 lo?T7ttt*-[6]tc 
HJH«Jte»» b . 

So 

[It** 2 ] It** 1 fE«CD3ttt#IE^H:^g^i3 

[It** 3 ] ft** 1 1E«©3tflMIia»f¥4SS«»c*j 

±C3t* My 9 7 y f\C «fc 5#£fi-S§-©^ ^ n 
»fc*<5v^-C±IEKSl<OU'VX, ,8.UU:Effl2©l^X 

[It** 4 ] St** l Ettoftffi ttE*£&SCl£te 

±eas i <o u^xt±nm 2 © u >>xjsi<ntm&&wnz 

iiHfiVNlt *1$*fc+S3lHt«E»?¥£SE«. 
[It** 5 ] It** 1 1Ett<B%flmiBaB4UK1Ei::*3 

±Ett»#&l4. ^-MnffoBRI=. fcj£««5l#i&* 

i3j;TJ!JilS^2<7?uvX(D{ia»-^S5: : fT^5 £ 5t-L 
d t & ttft £ -T 5- #fimEflS?££gBo 
[ft** 6] If ** 1 e«03t*«E»S4S!E«t-*J 

±IE*# fyi>7 y XK i «?¥4flr*<0^ >"<° - ^J* 
#<D 9 *>iS^ciiia7 ^ /W^ — £ai§ Lfc{t-S§-£-hESI 1 
© u yXfc ir/±i5^ 2 © w vx©{£B©ii§gi;i# ?^ 

[ft** 7 ] Iff ** 1 E*6©#tt$aE&«££SS»C*3 
±E3t^ My 9 7 y i * l"< a —zffo 

#© 0 ibmmmi&yj ^9-*mm Lfc«*tr*j*MW 
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Xb, JilBJB 1 © wXSr«^-C» ±Eia«K*t=»lft 
UVXSU : '>)fe< i: fc^3«OU>X^r^L-C3t«i!4»f>3t 
£-T 5 Jt* fcT s/ 9 7 y -7°*^-tZ> 3ttil«E®?¥££ffifc: 

*>5«fi£i:u ±tami©^>'Xt±iE^2CDw>-xt 

^-*{bLT3ttt*ri^tciIi(j-rsSl©iES!)#Si:. ±. 
Eft 3 co u-^X?r3ttt*^l-^»-ti: Lft5S 2 ©H»)# 

±12*^ My 97 y 5 ±IBJB 1 ^^±12^ 2 

COUVX, ±IE^3 row^Xco^ t,CD^nc< 1 1 lot: 

20 ^PjOS^ft^-S^VT, ±E^1S.U : ^2C0U>' 

[If** 9 ] ff jjt^ 8 E«co^1f «HEftl¥£BKfc*i 

i9l:Lfc:i: SrWatii-S^tifffEflkfl^iBeJl. 
[li** 1 0 ] If** 8 E«cDft«£BEIiS£S® 
30 tJV^T, 

±E3t^ My 97 y ^IZ ± 5 ff ±{g&<D=. >^<v-7tfL 
#tc8-3^-t\ ±1BSlM±Sl2©l/yX % ±E^ 

[ft** 1 1 ] It** 8 Ktt<Z)*ffittE*B£igBl£ 

_hEII2cDW^X©^ibJl}8J:9 tSv^r b&ftWib-t 

40 [ft** 1 2 ] It** 8 E*«)#flM8E»S£3S»w 

±E©J^i#Sli, ^Mlkf^ollliz, *kjftM9P9l*&& 
±E»»#ai=J:5«»!»»»«>H*l8K*J»t5±E 

E»«c#*>c>©?f^flr*^s-5v^-c, iEiiroy^x 

*3 it^±E^2 ©uvXoffiffiW^SSrff'i 5 «t 5 I- L 

[It** l 3 1 It** 8 E«i©3fcto8lE&l?£gHfc: 

±E*^ My97y ~7°\Z. «t 5 ff ^«-§-©^ V«b-^ 
50 tt<Do-h<&S$MT&-7 ■< >is9 — SriliiLfc(f^-^±ES 1 



3 

±9i:lfc:i i-f 5fttimi2Si 

[ft 1 4 1 italic 8 ts«©5tif m^mm- £jmw.K 
o-x»&#© 5 -MMHaa^ A^-«ra« Lfcflr**: 

L7trt$r#^iri-5 ft tit ?812fifS ^SiS,, 

5] EMKttOiESKEIISJiSJIIlOi' 

t5*fe7^7y/^ft5 ft tjf $Rf2&?f££fil£*5 

-LiEfg i © \s>x*%Mj5fa\z.wm-rz>m 1 omm^m 

±.%&tt£\?l/*Ty7 , &l&l$.-tZ±nmi. ±123? 2© 

J:5«JWWSHbl*0^4< t fc-£fc*5l*3±eiB»ii 
#*>b<OW5feflr*fcS<5V^T. ±18*1, ±I23?2©U 

*. 3 .£ 5 L- r 4: i: i" S ft If «R1S*K 

Mo 

1 6 ] If 1 5 fStt<D3fcflraCft&&Sft 

«fc 5 Lfc r i *«M* b T 5 ftlf $R12»S£=gE« 0 
[!S#JS 1 7 ] If #Jg l 5 IE«©3ttff«fE®S±^fi 

±f2ft^ f s> * T y X{£ £ 5 ff ^fflr*© = n -Xj& 

#nus-3^t\ ±123? 1, ±mm2<Du^xcD<±m.mm. 

Kc 

[tt*3S 1 8 ] I*** 1 5 IE«©3tffi«IB®W^fi 

v xro^td ji $ i 19 1 fi v * r. t * #m t i- 5 ftflraiaft 

[«*^ 1 9 ] f»Jfc3g 1 5 IE«©3ttS*fE&f?^K 
±1E«»¥&M:, ^Sftf^Wl^^, «^J»3l#ii^ 

e»ii#*»fo«>ii±«*ica-5v^-c» ±123? i <o 
Sits ft «sta^ w^Sfio 

2 0 ] Kt#3g 1 5 lE«©ft^«1E»S4Slfi 
(C:fc3V'>T±f2ft^fc°s/ 7°^<J; SS^fB"^-© ^.^^ 
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±123? 1 © u> V X*j ± tf±f23? 2 © U >X©<4g©^S 

5 swxn fcffl v * s <t 5 ic u r. t & mm. t -r z> ft 

2 1 ] SH#Jg 1 5 f5«c©ft«^IE^W^S 

±f2ft # f y ? T y y\z£ 5 ff >"< n - 

#© 5 *> Kigali® 7 4 -£i§ig bfcfir*«rHR<*UW» 

10 Sr!|#ati-5ft««gE^f?^S. 

>-Xt, ±EJBl ©w>-X$ri*A/-C, ±EE»atfltfc# 
(Bji- SffigJcffiH $ ixS m 2 © u ^X t Zffi*. Z> 2 

±mft^y*Tyy*zxm-f?>±mmicDu>x\ r 

±123? 2 0? vvXcDffiera&fcfTfc natLfc:i!r 

ftmt-tz fttimf2»s£#Sxo 

[0 0 0 1] 

^^^:#< L^2S¥*f^iL'VX^fflVN-5r tfcj;*), ft 
[0 0 0 2] 

r, I2^*±^*3»t5^7}fy h-^'fXdfi, fttr-A 

S»WVX©lPfNA (NUMERICA 
L APERTURE) ir-TSi:, &T©tl^Tt$ 

[0 0 0 3] 

[&1] d = X/NA 

40 »iSCtc*5V>T^*>5ie>^, ftjISwiSft a. *sMlttLtf 

[0 004] r©5*>^ tt%>i'>>x<Dma&.&*:£ <f 

5aT-fc5Ci^e>^TV^o 1tri¥9-2 5 1 6 4 5 
(#i?8-5 8 8 7 0t) (01(4, 2W*t«DUV 
X^ffl^^T«DiilX^©%^^«ISlJ-^?), *i±iMAil^- 

50 *j±tfK»«flsI2»?¥£*ifea*M*3ixT^5. 
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10 0 0 5] $.tz. rcoi p&2S£>tf!&U>-X£ffl<^5 

X|HE*©*aKfc;*ia 9 . *ffi*ZS*r*/h'fti-*i&B* J 
££•5,, #S¥8-3 4 0 9 0 3^rFtilJHIwli. 2S¥ 

ttffiiRj£#*/h t * 5 «fc o \zm 

[0 0 0 6] (A/1 
4) ICi o uvXrol^S (f d) 

[0 0 0 7] 

[&2] f d = A/NA 2 

[0008] Sfc2Stfc*5v*-c#a»5 J: 5m, i*dSP3£*r 
*u>XSrfflv%5»^ % JftAIKA f d fit, 

Wittfs 2»*ti&l'l'X©B(§P3&NA&0. 8 5 
i: LfcS-g-. ZOM&m&.i d»i, DVD-RAM (2t 20 
*Ui'XBJQ*NA=0. 6) CD^-g-mJt^T^^m 

[ooo9] t^oT, mma^M^n^^^^m^^m^- 

¥9-8 4 0 9 o-S-Wffawctt. jEftftftjftM#P& U 
KSrJlV'fcJtef*^ **S«t::*i»*5:7;«~ Ji?m 

k m-mmAx-m— <omm&m&\z£ s«t^M#pais« 

[0 0 10] ±*Lfc*ix^;h,©2»a**jUl'X 
©uv-Xra^cDSS'ffcfc.fcU 5 :?*— #©•$— 

a*fe*^»4:*5. ie«rj^mm«-u>x{i« 

7*— <?y h Sixfc^^^fcJ'y h^Srfflv^T 

m.mik*fto^tktez>» 40 

[0011] 

XoU'^XRIEgtraSjSfkfcJ:^*-*^-^- #©■* 

[0 0 12] *EftHtflso»^K»4. ^fcXU7 

£ tvfc^v^^. f y H*«rfflv*T*»fc**T 50 
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[0 0 13] *»^«±©j**%il:L-cfc£*Lfcfc© 
T*, 2»*t4feUVX|B]e«i:, tetifflmztSttS*?* 

[0 0 14] 

ft*»91©#W«E»?f£»1t»4, EWIfltOiSffCE 
©£ti5S51 ©u^Xt, ±ffifl©i'yX^A/T?, 
±EE»«<*fcttfirS{fc«lwE«S*iSJI5 2 © l^X 

■f-53t^f y 9T y X«r*T-*-$3teW «IE^S^ilS(-*5 
X, 5.U5±E^2<DU>-X(0 5*) / >^< t fc lo%3tW 

m, *$;ftM«i3i&&&fft. ±EfW6#amj:5«jwe«j» 
mf%<D'j>*< 1 1— jstc*jit5±EE»afr*»e>©H* 

e^CS-iv^T, ±EfSl©v->'X, iSW ! ±El2roi' 

[0 0 15] ;i©38f!©#W«E«S£iS«ttK 
«Btff©iSfiFKE«S*i.6JI!lOuvXi: % ±E8 1 © 
u>XSr#EA/t? v ±EE»«t»m»Hdi-5ffiBt-EltS 
*t5IB2©uvXfcfc4l|*.5 2«*t«9 wxatr^jfc< 
£ <>3(S3©u^XSr^ur*jB[*»6)3ttr— AStKHWU 
±EE«W#m3tflMRSrE»*fcH:W4i-5*¥try^ 
Tyrfr*T**flMiE»WftS6«K:*JV^T» ±1211 
©u>Xt±E*2©U'>'X4:OEB|iJH*-Cfc-5«J« 
iU ±?eSi©uvXi:±£M2WuyXt*-^ 
UT***rtteTO1-6JISi ±1213© 

f£ft^ y XSr^i" 5 ±1211 1 Rtf-hfi* 2 © 

uvX, ±E?S3©uvX©5*>4»fc< 1 1 lo^TTttt 

jjfaizmn#)\c&w>£T*:z>&W}^mk. ^mm^rn 

»B#©4>&< tt-*m*s»t5±EE»«#*>b©Sft 
{i-§-m8-3v^-C, ±ESlSO t ±Sf2©i/yX, ±E 
jR 3 © u >X©fiOi Srtr'i 5 SiJW^S t «:« ^ 5 <t 

[0 0 16] r©^K©3ttt^E^fl : ^e(4, 

t®2©uvXS:^LT5tjK*>t)3ttf-ASrflB^U, ± 
EE»«t»fc3t*«SrE»* tz&W±-T f y ^ T 
yT^JTrs^WttEftS^UtSUfc^-C, ±1211© 
\s>X*%M1smz.l&Wi-tZ>mi(nWM^Wt.k. ±E^ 
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2 <r> u ^X£ft«i;£Ai;:^SH»rL«>5gl 2 (D^Hi^S 

[0 0 17] *7t, *»W03t«f*1E»?¥±*&»4. IE 
»Jlt#©jS«^E*S*i.*JRlO^^Xi:, ±EBl© 10 
i/yx^^f, ±EE»j*#K*tini1-£>{4eK:eg£ 

W^feJtir— ASrHRWU, ±EE»8£{*fc#fflr*«:E» 

uyX©HW< t h lofcfttt^ftteJiJBttK^ft 
^ft^BRfc, ffi;&Mtt3l ±E»8) 

X x 2i.t^JilE»2<DuvX(D{iB^S^^/ t e9<t5(-L 20 

[0 0 18] *«9l©#*«re»S±*«*S-.fca s #** 

[0019] zob%<on±iE-f§rMffi<o&<kB!i*>^>'< 

[0020] — Ml Ojtfi&v^xasfE^MfcfcJkfc 
ifi<3v^t #<o^i|B*sftt,a^o7bi: troSfii 9 fc 

[0021] Jt^-f **&ffi<o»f1^— Ka**U* 40 
EfiWM^Sttfc^KI*, 2W*f*H'X|BI 

EflkBM&irfcS. 
[0 0 2 2] S±ft#^>^n-7ra#©Ktff£ 
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[0 0 2 3] »l*Sj:t/*2(D»«V>'Xi6J|E» 

^i-SWW^fTfeHS. rfttt. '(f-§•®^5-g-^^4e± , ? 
[0 0 2 4] * * ^SroSbfi^e— KriM^ 

3»»#«^©:£Ka£©BWHl«r1*.ikU fBABR«6^<C 
[0 0 2 5] 

&W<DMM<Dj&mt LTfl5Mn*#3*ffi2#*J-*V'i'X 
[0 0 2 6] H 1 ^KO^ttOJEHBteffiS*?^ 
So iaif-*5V>T» ^2COU^Xl 4(S, 3ttt*-[6)^"5J 

Witm^n^ 2 ©tir^f^x-^ i 5±^»* 

X 1 2 tt % fg 2 <D UlsX 14t l^-<03tW±{Cl{i«i-5 

[0 0 2 7] 4^ SlOWyXUli, 
*|S]CiLTl2©l/yXl 4 fc— #tf»#» h7 7^f 

broftt*— .Mi, dtt^2oco^i, $2©Jtfti'yX 
i/yXi2, l 4*iiilii-5r. ttctor^-f i 

-«T, ZWoUl/XOWift-Hem (WorkingDist 
ance) flSW>£<fc!K *ll^gC>^SI(C*3V^T. ^ErW 
tli^l0 0(imi^ot^5„ 

[0028] mnm i ±z<tez>t. -m^ytfj 

[0 0 2 9] 

[IS 3] W (x, y) =W 22 x 2 +W 3 ix (x 2 + 
y 2 ) +W si x (x 2 +y 2 ) 2 

[0030] W22 «^,^;jR^. w 3 1 a 3 & 

^iE^T-fcS 3&CD=i-^«xilW3 1 (i^c4S;-c--^x. 
ibix, ^ e & l^JWTO/j^/.eii'g-KfS, tHia 

[0 0 3 1] 

[^4] W 3l = (n 2 -l)n 2 sin0cose/2 
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(n 2 - s i n 2 0) 2 ' 6 • t N A 3 /X 
[0 0 3 2] ±ot, *#B2»*t*uvX«rfflV^-C» 
-tco^P^NAOffi^r, 0. SSSTSfefcir-f^^ 
gfi^*3V*T\ DVD (f-fv^^yl'tfftf'f^^) t 

t£0. lmmg«S-C?i*<i-5jB«tf£C5. 
[0 0 3 3] B2I1 *3£H^«MiiUD3te7*-r**S£fl! 
#¥tfy*Ty7V3«j£*jjH-BlT?*>5. I2 2fc.*i^ 

Xl 7-eWr3fci £*U K*#y h^fflfOEllfftt 
8«r»»Lfc1iL l/2tMl9, f-AXXy 
•^2 0, l/4&*«2 3Sr-=&ix-?JxiiiaLT, 2p 
*H&V'>'XCD^2©l-'>'Xl 4*3i^l<OU>-Xl 2 
laoTjtx^^ 1 l -tfc*36£it5. Wtbftro-lfB 

«br— a*7*jj y* 2 0K«fcoTKtt£iv v>X2 i 
t>>ti-c. i i±-c©u— fmmmti&pmir 

[0 0 3 4] — Ttx-f^^ 1 1*»6>©RI**W:, -t 

•9, rflUVX2 4SriiofciR^3fef4, *n/7^2 
5, 7- = — 7 p yXA2 6{CioT3tK^«d$tt. i^— 
j|?ISiS«#*RFfll#*ffiffla3t:iR J f-2 7^tAWU 
*««**jh.S. rttf>^S**^J4, 0 3tw^-Tl2 

[0 0 3 5] H! 3 (4. *HJ£cD^ffi(7> 1 2 ^JS^^^F- 
C0iaa^^i"lll"Cfc5 t , 0 3ld*3^T, A~LSW1 
2<@Og:3t^^, 2^#JS*SE^>Ai: B, CtD, E 

SBCOG, H, I*5«fcT*J, K, LOHOGiJ, Hi 
K, I t LdS^-^tiSt^iae^^TV>5o I33(^ 

[0 0 3 6] 
[&5] 

FE= {H- (G+I) } - {K- (J+L) } 
[0 0 3 7] — h7S/^X:/gftii«#TEtt, n 

H 3 CSt A«> 6 F S-CO#a**^ O 

[0 0 3 8] 
lt!c6] 

T E = (A-B) -n { (C-D) + (E-F) } /2 
[0 0 3 9] SiRFftfli »7Cvti5 

u:, las^i-A^iVBco^-gjtsg^rotti^ifpeio 



(6) #M 2000-11388 

10 

xmbbtiZo 

[0 0 4 0] 

[|&7] RF=A+B 

[0 0 4 1] I4(t #3l*o»tt<o#7V 

1(4, 3t¥^105t^fy^Ty7*A^tDS^{t^- (& 
[0 0 4 2] ££-C*i«$:iXfcW£«*tt. 

2»»!fev>'Xcow>XRgESt % ti;i: 
t lt, RFflr#*miattA3 3j3±trRFflr-§-*miH] 

S&B 3 4t:i 1 btfc*&£*l<5 = 
[0043] CPU4 1I1 ^-f^^^S^^t!)^ 
&MW-tZtzib<omWUXh •? , * f ^ K/we-* 4 4 
O^bTVK/i'*— sJfK»lHlK4 3K*H-3fffl*iPt>fT5 t 
20 |B]«Ffc, *3tKS©»l»-e«:*ev #¥3R l 0>*Rj&S!»fc 
SfH-S«HBtfllA-C^S. RFff-5N&i±!lE]S§A3 3*54, 
T*R F-flMHfttHlElftB 3 4 ©ffi^Jli, CPU41 

£titz'&. ffij£<D® : m\cm<3\,^xtm.£h. mmmwr 
&rtzm£Mm<n&m^m\z.M\^xtemm.-rz> 0 

[0 044] ^y K7y/3 1 CD&;fj?>— SBf4, 7*- 
*^^M^t±ilE]SS3 5 t h9y*>'* r »a*ajig»3 8 
K«*ISix5. 7^--*^^a^tli[l]^3 5f4, A^fS 

30 ^H^ttiI§]M3 8f4, A^fl^f-StLr, »6S:(wS 
<5^fc&g£*£U ^rtl,^ftOffl^(4fetB««lH]SS3 
6, 3 9{C± TVX3 7, 4 

-My^SnS. Sfc, 2lf*f^)WVXrao8g«(4, 

4 2^)^(DtgSft^-(4CPU4 1 ^±oTSlJ^I$ix5o 

[0045] -kmrnmcgk^xi*. m£MW3\%&& 

40 1 103^t-§-|E^Bi:©^-7-fey KP?StSrl^^t-^5o 

S<3V^T|5]ISS5r^T^> «fc P ei-s 0 
[0 0 4 6] 12 5 14, ^HJfeo^rox-r^.^ • 7 s !; 7 

t-v^5;$t. 0 5t-Si-5t7 f 'f ^i7{4s 7°D7^ 
— ^y h £frf:Lf£^'5TH6^ -f^ 5 0 ro9SJT-fc5o 1215 
(C*5V^T. 7°y 7t-7j/ Me^"5lHgy ? 'f^^ 5 0±IC 
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1 t L-T, llHlfeSfct) 1 6#jJf<D-fe**— 
^^3 600 rpm (Jl&ft : 60Hz) ©CAV 
ttigUS&ft (fp) li9 6 0Hz £#5. 

[0047] H6»4, *Mte<w&t&e>n£.R Fft#a*@ 

5y*y^t- 7j?^*»*»ofc^l§-e, HI 1 tc^ Lfc 2 If 
#«uyX(Og2©uyXi 4 £*£«Lfc^2CD®^T 
?3-~3L-? 1 5Sr3t**^r(S]l-, jE3£^(- (A&ft : 
£2, f 2= £ p/2) »»**fcfc*i::#feix5tr3' 
hSC6 0<Dff^ft#(OS"li<^^ft;Sr*LfctCDT*fe5o 

0 6 A^fcV^T^fit-fenroi: ~ 6 BCfcV^T 

[0 0 4 8] E16A(C*3V>T, «2 0>*tttH'X 

tfft'rj * 9 K*fciE<5v>fc/fii t l fttS?* J ofc 

,&t 2t?(i, 16 B(-*3V^Tff^RFfS-§-OSi|ig/55*iC 

BStfe5 t l,&K*5l75iStfBAl t 2^fclt5 
IiA2t^S)i5S^tli, 06 AlC^-f -7 Or — 2> X 

•fey h<ommm*<b-ftr,X^5Z\ t?rS*i-5o r©fl 

A l tmmA 2 ©*/hH«as, Kft«*©«tti::*tJCi- 

[0 0 4 9] *£oT, r<D|3#?rflJfflLT, H6Bld^ 
-TS*BA1 tS"ISA2i:^^U<Ji5±5t-ia6A{^ 

«tti::?5±R F«**s#a£ LfcV^frfrtett, US 2 omss 

i 5<D&Mmm*y?y vug o^tBgui 

A 2 £ *s*l^#«E-*-5 J: 5 tcftUHPi" 5 rtf (HI 6 fH 

[0 0 5 0] U|LfcM««*7ty h tf>&jg{t fc £ 
<mUte^&X\ 2»*Mt»u^X|B<oS«Sr*j»itKW 

©$l«^Xl 2£r*g«Lfc^iroE»T^=.:n— 

# i 3*r*tt*i«(iiw, if y Ynm^Mmimn-r^i:^ 

\ZiEJ&$Lmz. (jfl&ft : f 1. f l = fp/n, n:g 

[oo5i] row, i/yxwEi©«fti:io-c4i: 



(7) fl#Ba 2000-11388 

12 

S*EiRSSi::j@Hr3^£» 
Jtfcft*. 2«»*uvX|BOffi«SrJIIJH«J 

^^a-rsfcfej-tt, 7^-— ■fctof't ^&%9t 

10 5. 
[0 0 5 2] 
[££8] f 1< f 2 

[0 0 5 3] ft*5, m*5&Htf t <<x*&1l*:9&L-*&* 

>Xr B 1Sgg|Oft5g{k^l^B#^ff 5 - t*«a* UV\ ±3£ 
LfcS8i4rifct^tLt, 0S*.tf, fl = 2 4H 
z, f 2 = 4 8 0HztU #l!7^fax-?l 

3, i s*nnmz%.Wi&*tz>o try h»s±fli»ojR 

iBH:2 4Hz i4 SOHzro^S^^nfctWtft 
20 StfS, RFff#^ffiIslSSA3 3ftW|g^L&VMg;*0«IjE 

w?wmm\zm^bfr. RFflr.#ttmiaKB 34^© 

v^, |E»^(c(4#w>-X^Siife«(-@^b, Hffifttt 
[00 54] H 7 tt» *|«6©»liai«>».^iJW»^*Jlta 
30 T, ^f77 , Sim ^SOftl^-7-fey hffl, ^fctJ 1 
#11, I2©18l7^fa3:-?13, 151: 

±sfiufe]ES»*eoie»flr**:PnAPur» ksi, 12© 

*f^^Xl 2, 1 4 4r3ttt*"(^^^ftl^i!i$* 

til^^C*3(t5H : ^RF{f-§-Si|'i (Al, A 2) 

^(CfeltSS^RFjf-^Mile (Bl, B2) (D&it&tfi 
tii1-Z>o Z\Z\X\ 0 6ti^Ufci 3C, ^51 s ^2W*t 

40 %^-vX^3tT ^ ^•^.^i:* , t>fi'^v^^^;t 1 

?*»ofc/St 2lw#tLT, jRl, S2©*fiuyxi^ 

»i-r5teH<omsgcot itw*3tt5Si|iiAi, Bit, t 

2^|C*3ft ; 5figi|BA2 > B 2 t^^n-^^tai-^o 
[0 0 5 5] ^.7 1 5/-7 S S 2- 1 C0^ttStC*5V^TH, 115 
(C^Ufci^C Al >A2X-3bZt>\ AKA2T*fc 
5*^^JSU*^5. Al >A2T'$>5t#l:i^T7 7' 
S2-2C, Al<A2T*fc5i^l:i^fy7'S2- 
3iC^n^:Hiltfo ^^-y7°2-2|Cl*3V^T(4, 2i**T 

50 *HJg<7?^^j3V>T, Al>A2ffc5rii\ 2p 
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[0 0 5 6] ^fy7'S2-4T'lt ft-r >f X ^$£B(£> 

f y7'S4^1^ jIST<0ff3^e- Kfttifrfi-Ktt, Xt 
y7*S2-l--I5 0 

[0 0 5 7] yT/S 2- 3JC*>l^T{i, 2 l¥ 

S-fS^bffoS. ^fyT'S 2- lte*JV-CA 

1 = A2<Db tteiES^XS'T'S 2-4— ilir„ 
[0 0 5 8] WHIfc, ^fy^S2-4T?li, ft? 4 * 

fi. ^fy/S2-l^I5. 
[00 59] ^fyys4tt'v^m 2H»ftwyX 

raoKfffi^B^^it, Il©l«7^fax-^ 13 — 

[0 0 6 0] 5'7*S3-l©itBl^m K« 
fc, Bl>B2T-fcW», BKB2fA5MflSJS 
ftS. Bl>B2ffc5t#l-l4^fy'/S3-2lC > 
B 1 <B 2T*fcSi#lCI4^7 l y7 0 S 3-3 t^tt^ft, 

*5V^T, Bl>B2ffc5rt^ «-§-BdS-^«ffifiJ: 
[0 0 6 1] XX-;/XS 3-4T-I4, ^T-TX^il© 
ry/S4-. it*, IfOfft^- Kftttfrfrlctt. xt 

7^s 3 - 1— mi. 

[0 0 6 2] — £\ ?f y/S 3 - 3^*3V^T«, ? * 

**^£ro^^c^3V^T. BKB2fM:!:ft [§■§• 
S* s ^ffi:BJ; 9 fciS-swci^sr. blzftm-rzfrbx- 

fc5„ *7c, ^fy/S 3 - 1 l:*5V^TB 1 = B 2©t 
IllttgXf 3-4— mtto 
[0 0 6 3] mtfkl^ ^fyT'S 3 - 4TU *T-f^ 

^clix^yXS 4— it*, iifltOf?^- K©*S-K 

[0 0 6 4] XTy/S 4 tCfcVTMU y*— $X'<4 
Txmt&feZtl. W.2nmMT^^=L^-— $ 1 5— CO 
jE&$LComu&&± LTf 2 ©*Mfc ui'X l 4 <D®Wi* 

[0 0 6 5] *IUS«>?gSgf4 v 2i¥*«$5 1'yXBffitiJS 



14 



s<»<d 2 s$ u ^xmsmmttx.^ e y * r * ^<o«j£ 

^^-Tia-CfcSo -<£>*§£\ 0>J;U2\ 0 2(C*Lfcl/' 
4 j£ft«2 3 t^2C01^>-Xl 4<£>PfSJ{£, H8{C^i-J: 
5»-*®lR^«SEffloy I — UVX2 8« 2 9 5r}fAl- 

10 12, 1 4tC#x.T±^l<7>m^T^^3.3i— ?X\ 
£fcJtizELfcSS®lfcM*ffjEJSy 1/-VVX2 
2 8«rJ^Lfcf^©TOT*^ = ^ — *-C»»S*T 

y u-u^xmfmnJkmitb* %v-J*<r>M&bKa 

mte<Dm%-mmwbco*7±-y hwrnt^mmzn^t 

[0 0 6 6] *H«0?Kffl»C*iVNTtt, eaKflOifc'F' 
7*-*x^-7-fe2/ HttO*aflsS:ff 5««rS%Ufci6^ 
[0 0 6 7] **StftfittB*fc:W:, ftrtil 

t5±5i-L.tt^\ *u>-xro^»jjggt 

*tt, f 1 « f 2 SrSefci-ttHTfflftfcR^"!^* 

30 [0 0 6 8] ££>(c, EakSf^at^-f **jft#te*SV* 

fjttSo x^x^JfAB^Ctt, f 1, f 2* 

fl = 100Hz, f2 = 2kH 
z) , *rtHtt©it«li , s' hflM**S£U i'Pft^lc 

Mtmitmmznft-tz, i^>x©« 

bx\ w4Lm^<D&mi^mm&z*3-z-z> z b?£< . sb# 
40 ^{b, ««aA«>ac<t*p^»uT, i^^xwKUt, mt^ 

[0 0 6 9] $.tz. &nifc<DMm\Z&^Xl3., CAV7 

KWLfciJ, CLV (HUSflE-ft) » ZCLV (Zon 
eCLV) «St©«*tt7*— J-CD^-i'X^tJ.tV 

50 191:, 7*-*^*-^tfif*T» h7'^^t- 
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[0 0 7 0] ±.mi-tz£. itiEf?P£Sc2i¥*H2)i-^X 
M£Mffl\z*>tf Z*y± y hcommithM&btj: 

[0071] *mme>wm*m\<^^b\z£ <o. ±*el 
tz2mnm^>^m mm t , m i&mm \z » it s * 7 - t y 

htt4-ISIl*^*aifl;i-5i4:* s 'snSBi:*5, 
"Ttgfcftx-r*^ 0lJx.f4\ DVD-R AM§, *J,fctf 

X{4B5r^J6*jg{b LT*3 < - b tfstm b * So 
[0 0 7 2] *Hlfe«5^S8ro3tffif«|E^ff £3sfBl4, IS 
SjSE^i UC©*?^ 1 1 ©ieflffcBllSi'LSJIS 1 
oi/yxi 2 t, iiowyxi 2£i*A/r\ lE»$£{fc 
t UT^Tt-rw-^^ 1 1 K*t|6]-r?>te«KI2H;*:}x3Sg 
2©uyXl 4 i:Sr*jt.5 2»#«v>'XS:^LT** 

2fcit;i2ou'yXi 4 no 
< 1 1 io*ft##ifi]fcHfflttfc»» 

ft, fKfgt LTOllfflfl7^f ai-^ 1 3, 

is? 2 corner 1 5\z£z>mmm&mcowiii% 

lam ztRmmtt b isxoyfrrj 1 
-^g-^-c iioyyxi 2*3^1/^201^^x1 
4<oGLSsnmm&ftoffl®^mb UT0>{fc«M»iai&4 
2t?rfflx.5i9i:Lfc©f 1 2S^yy^Mf 
51 icyyxi 2 t^2ou>-xi 4 tora^sEfii 

[0 0 7 3] *lil(SO»lB«>3tfflf«IB»S^il* 

14, _LaBlc*ii>-c, tm^Wtb Ltroli cottars 

3.31—^ 1 3, ^2<75m^T^^=.ji— ^ 1 5\Z£Z>& 

mtfuzm&iifttiv-? nt-wss i<om^mmbmM-r 

Z>3:?\zLti<DX*. mmmttb LT©3tr-<^^ l l _t 

\z^)&mn&)\zMf$.£ivxi<^z>^>tfxK'y 
JlJWSrfflv^T _hi$ ufc 2 mttVo y>x© uvxpflggsiio 

[0 0 7 4] *3IJfe«0^«g03tiS«f5^W^fi 
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f4, JiiE(-*3V^T, ft^t'-yfT-y^zXZmtkm^iD 

SffiKS^v-cSUou-vXi 2loJ:VI20i/yXi 
4<o{iBcDf§S£i-3<i;5l-LfcroT\ 2S**t4&i-'VX 

#9, wftu-yx^Bta: cD&Wjffimnffimizin? 
zo\z2.mnm\'^x<r>\s^xT%w&i$$.-a--*7 j zv v 

[0 0 7 5] *£Jfe07g«K®%flMReflt&£SK 
14, ±&K*SV^-t\ ttt^y*Tyzf\z£Zft£.mt§rm 

m<D 5 *><g«i§aE 7 ^ ^ — sriiig Ltzm-^r^m 1 u 
mm&3iz&m$LX'mW}i.x. mmumzxzmm&Wsb 

So 

[0 0 7 6] *HfigO^«i<D3t1t«f2fikS^SIB 
(4, Jiifilcio^-C, ±^t°y?-Ty7*\zS:Z>U±\% J f?rWL 

x\ m&XMBsmmzttvx* vm&&ics:zmm& 
Wi b mM.®immmz£z>mm&wi t lt, 

[0 0 7 7] **lfi©?K«©3t««W^*«fe»4, 

b IrXnytf* *9 1 ic»i5^iciHB^n5^ 
1 ol/VXl 2 t . W, iroyyXi 2 5r#?A/T% IE^!SE 
tot ^xnytfj*? 1 1 tc*Mft-*-5ffi«»wiB«*ix5 

fg2CDl->Xl 4 t^{lx.S2lfW^lU^X^^LT7fe 
(DftTJ*? 1 1 ttJtfllWf*— ^SrE«k*fcttW^i-5 
t5Sl©yyXl 2*5iU ? ^2(75U'>'X 1 4CD9^>'> 

te< bh io**tt*i^»cfflJBWlc»»**, ^*»f^ 
Xfc <tt/JilE^ 2 <D U^Xro&gO^Strn P i 5 L 

fccot?, 2il*riKiyyx^Mt5li<?5uyxi2i 
I2©yyxi4 toraog§«lt, fcjftiHWiiiatt**- 
50 y^y bm.zmmzmm<t-tzz.b mic 
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[0 0 7 8] ***0>»«B©3te**S£#«6W\ 

jjfiit*jv*r, immur**. ^mmw-b^x^y 1 ^^ 

9 1 i±fc^fc|»M«)fc»jatS*bfcfcry MHMB5 ico 

*tfy ^WfflmJa&£fflV' k T±jffiLfc2i¥*M&l'>'X 
(OV-vXPflgatt^U^* — *^.^-7-tr y h ffiOSJSflS 

mwstfM-rtrntms. io 

[0 0 7 9] £7c. *3HS©»ffi©3tttf*?¥flfe*«fef±, 
(Cg^SVT^KOUVXl 2 *5£U<S2 ©UyXl 4<0 

ficgco^S^i-'Si 9 i- b/c cor- , 2i¥*ffeu^Xcow 

m /S^ft *e*B5 * * '£? k mt-r z> co -csstt-tf n -?{§-§• 

t 9 „ *7t, *J-ftl^vX*SE»«E(*cK:*t 

mm t 1 * ic*stt^^-rtvrv^ r t 20 

^iC2Sf«-^U>-Xcou^Xr B 1Sgg|*3±^7-fey h4 

[00 80] ***©»«0>#W*W£#8:tt, 
±3zElc*5V ^T » f y ^ T y 71Z £ 5S±flW«lO 
5 *>(£*£ili®7 .< /i^ — £i§ig Lfcff-f-Srgl 1 co U-^X 
i 2 *5£u^ 2 co i/yXi 4co{iaco^Sl-{*'9S*I^ 
tb(-fflv^-5J:pl-L7tcoT% u^xraffiSlto^b^io 

JDUSfc:£3lf«3HHiJ:0 t>*#v^ ti::£«K «L6fM» 30 

n t <R*w»iajsic: «t zmm&Wi t 5 r 

t fc£ U , Wffc«##fcj6fW»»*lc£ 

[0 0 8 1] * Jt, *S«6©JB««>***H^*jSfef±. 
±i£ ICfcV ^T, 3fe^ tf y * 7 y £ 5 #S(gC0 

* y h \z&E-+&mm&mzm\,*z £ 5 1- Lit cot, n 

ibtco^^^BtLT, 7*-*^*7-feyhO*ift 
t 2 PMife u vxp B ^g§fi|co*a{t; t ^l^^F(c:B5||T-fT 5 

[0 0 8 2] ft:fb\ ±3fcLfc*3*«©?l5«K:i3VN-ci4, 

ftfecOTtx^^^, 0iJ;i»£> X^^T.? (MD) , »# 
JSx.S©CD-ROM, Km*.?**-? (MO) Tfco 50 
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[0 0 8 3] 

^coifi^tcE«$ix5SlcOU>Xi:. _hE8l©H' 

y * 7 y 7> it If — A £fi8tt L , ±IEE«Btflclw 3t « 
v^t, ±fs*^ey^ry^?r^i-s±fE^icouv 

X:|3 £ UC±1ES 2 (O I' ^Xco iklo£ftitt 
t> ±IESlcou>'X*5 < ttFJilE®2COU>-Xco<a:gco 

m is^x&mtft-fzm 1 co i/>xt m 2 co cora 

[0 0 8 4] S7t, ^:|gBJc0Jt1f#fa®S^S«li. ± 

mbmm-rz>£o\z'Lti<Dx\ &*!&#±\z. : **>mikto 

ir^$nTv^^^^t*y hSpcommJl^^fflv^-c 

±je u 2 ife i" >-xco u ^ xra s§gt*5 £ w 7 ^- - * 

[0 0 8 5] *38WW*«f*E»W^»*«:, -h 

a (c*3 , JifE3t^ fcT y ^ T y £ S ff4flT*©» 
#H-S-^V>T±IE^ 1 <DUl>>X}5£.V-±%dM2 COUV'X 
cO{ificoPSSri-5£ 51-L-fccof, 2S¥^^>Xco 
^VXraS§gt*5£D 5 7^~ *^^-7-fey hffi^ftjgcOi: 

f « jft*s(t #EflkB * f&fcasflsi- 5 cor-^iif o -efg 

9, ^u^X^lft-rsr.©^Ki^H05M4ffi{-*3ttS 

5(-2p^^>'X(DUVXWSggt*i£T^^-7iry 
SrllSi-5r b&X~£Zb^?%iRZm-rZo 
[0 0 8 6] *«M©*««IE»?¥5fe««»4» ± 

m V n T . _he Jt¥ tT y ^ r y ^t- £ S S£«#WB 
<0 7 >f )\s9 — SriiiS Lfcffi -§-^±fS^ 1 <0 

u VX*5 £ U?Jil5S 2 (D UlsX<DtiLm.V>WW<Z.W o igitg 
^i!){CfflV>-5£ P IcLfccOT, u^XWEiioSftCi 

KiRSl'£SM"H^ib£'9 t^r^VN- t^X<0. MfiM 
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[0087] *%&<BXflirttisft*£&att. ± 

i£ C *3 V ^ . -hE#^ t c y 9 T y7\c X 5 H ^«*iR« 
7 -fey MCfiBi-«SHNEttl£JBV*SJ:9lcLft:g>-?, 

-*^^-7ir-y b©^®fc£: 2#*t4*u>'Xni]ra«©* 
[0 0 8 8] **«©3teflMRE»S£2r85tt:, IE 

X*J±l*_tEie2©U>-XcD ttloSrAi 

«»fc©Sfeft-9-^a<Sv>T, ±fES?l<£> wX;jo,J;U?± 
ESi2©u:/X<Dfi!:il<£>||g&fT5 .fcSKlLfc©-?, 2 
S¥ #4fe ^ > X *■ matt 5 JR 1 © U > X t fR 2 © U- V X t 

^©ttfflUdLT. *ffi«x-^©Eli;fcfcf±??££?T 
5 wt*s-e#5iV^5SbmSr#-r5o 30 
[0 0 8 9] #$&H©#tiMSE*S£2riSH:, ± 

SSd^T, ±E»»««lis» ±EE^g£#±{£^©l3t 
Sixfc try hft-§-SP<offimJl»i:l^»!i-SJ: 

s^^^t-y h&©fflmj§»£rffl^-tJLj£L;fc2#*t 
[0090] -ztz. x&mcoytmm.'szmuQLxmz. ± 

Midfeet , ±.m%:¥t°-y9T-yy\'i;Z>W±m%-<r>m 40 
ifslcS-^v ^TJhEII 1 © uvx*5 <£ ULhEfi? 2 © U VX 
©{i©©PS£-T5 J: 5JcLfc©tN 2p*r#iu>'Xw 
^>'Xp B 1giBf*3j:U ! 7*-*^^-7-fe^ Ht^*M©fc 
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[0 0 9 1] Sfc, *^0^©*tSaE^lf**ffif4. _h 
SfcttV^ ±&.yt¥¥y9Ty?*\C3iZW±milr(Dy 

hi&i&mm y ■< - & iiifi u fcft ■» «r ±e* i © v ^ 
x*3 iuLLEff? 2 oi/yx©fif®s»:# 9 m§&Wi 

zmm#}iz.&fflmxmmii.x. mmi&mcxzmm&Wi 
t * am#pm&ic xzmmmm t <Dmm&&mirz t 

[0 0 9 2] *«W©Jt«*e«:?f^*ifeW:, -b 

£ fcifc V > T , _hE?t^ t°y9T y X Z> 

**aE*E*a*fc»u-c. 2#M*is>xm<o#wi\z. 
^mt(D^m^mvx, 7*-x**-7^y h©*® 

{kt 2S¥*t^i^^X[8]JEglK)ftjg<ti:Srl^#^iS5aT'fi ; 

[01] ^WoUltoJBflBo*^^ ^^***ffi*3* 
m 2 i¥*f ^ u > Xo«fig^^i-ia -c* 5 „ 
[13 2] *»M©ja6<0JK*O369*-f ^^W*ffl**tT 

[13] **w©nis©je*© 1 2^#JS3t^©iSe 

[14] *^B^©^Jg©^fl8©*x^^^ilS©[H]3SX 

[B5] *^SC|ft©ii©f^^-/!)7i-7 
y bS:*-rilT-fc-5„ 

[HI6] *^^©HJfe©^ffi©ff^RF(t#©«i|gSr^ 
i-E-CfcO, @6AI47t-*^t-5K*7ty HI, 
HI 6 B HS^ft ^-S*lT**>5o 

[17] #»W©H*©7Bffi©J»^M»fc:tett5*aMfc 
©#|iIS:^-t-7n— ^-y— fT-fo^o 

im8] *36M©||lfi©JBfl|©2»U>'X|IB!E«H3fea: 
t° y * T y 7*©«^Sr*i-H-C 5. 

[^•§-©Sft^] 

1 %^lh. 11 % ! f^^9, 12 ^1©U 

>-x x 13 mi<r>mmr9 i ^^^-9s 14 m 

2©U^X X 15 ^2<^fl;^T^^3.^— 9. 16 

Mftci/- !f, 17 = y^-^u>X, 18- 

-lajff*^-, 19 1/2SM, 2 0 t-A* 

y^y?, 2 1 WVX, 2 2 



(12) 



21 

2 3 l/4«gffi, 2 4 fiU^X, 2 

5 *o^?^ 26 2 

7 #»S«#«tRF«-S-*tHfflgjtSH-7-, 2 8 

^SlRSMlEffly U- 2 9 *9JR&tt 

lEfflyix-UV-X, 3 1 ^s/KT^TA 3 2 -Y 

3 3 3 RF«-g-*WIS»A % 3 4- 

■■■RFflHMfcfflEIKB, 3 5 ^^--^^^M^tblH] 
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tt« 3 6 $mffim\Bl&. 3 7 TV7\ 3 8 

h?y*>^M*fflia*K 3 9 {£*B*i«[E]3§. 4 

0 7^, 4 1 CPU, 4 2 itLmU^\Hl 

SS. 4 3 ^tr>h>f-#BiHB, 4 4 *fcT 

yK;^-^ 5 0 zf]) 7*— MMkRTfB^ 

5 1 tryhtt, 5 2 *rtH9-K>f^ 

6 0 hSB 



[01] 



1 1 ifrr*** 



1 2 




1 3 
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